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The paper attached offers a detailed discussion of the performance

pattern of LAUSD. elementary school students in the skill ares of

fractional numbers. The text begins with a brief and general intro-

duction regarding minimum competencies and continues with tables )
" — " showing the performance lewels of NES/LES and Engilsh/Btllngual

students. The essay discusses some suggestions for improving - - e
. instruction in the skill area analyzed and ends with a brief sum-
mary. The results discussed are those of the feasublllty study
conducted in fall 1978
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MATHEMATICAL SKILLS AND PERFOBHANék OF THE ELEMENTARY SCHOOL
STUDENT IN LAUSD: FRACTIONAL NUMBERS ~

"

by

Luis Ortiz=-Franco

. This paper discusses the performance of English/Bilingual and NES/
N
LES third and sixth grade students in LAUSD. Performance patterns are

identified for both groups in fractional number skills and suggestions

} for improving instruction are advanced. -
i “*




HATHEHATICAL'SKILLS.AND PERFORMANCE DF THE ELEMENTARY SCHOOL |
STUDENT IN LAUSD: FRACTIONAL NUMBERS

Luis'Drtiz-Ergnco ) .
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introduction
' The concérn over - the level of competency in stlc‘bki!Is of high .

school graduates in the U.5. has motivated state#_toeadop;~skandards of

"

proficiency for high school graduation.

4

Over three-fourths of the states

L%

in the nation are in the process of eﬁtablishingntgsts of mipimum com-

petency; usually to be used prior to high school graduation..

The devel-

opment of the. minimum competency tests Is sometjme% fhe'respénsibiliti

. - | .
of the state department of education and in other instances‘locai school

in California, A;semb!y Blll 3408, as amended by &365, calls for
¢

i
any high school district to adopt local standards or-proficlenéyhjn

distrlct? are charged with this task.

basic skills by June, 1978 After June, 1980, no student who has not

»

met these standards Eaﬁ;‘ﬁceive a high school dlpjomt. The progress of

H

' individual students\tdward these proficiency standards mﬁ;t be ‘assessed

™~ . -

[ ' .L -‘
by the districts at three prescribed intervals prior\to the twelfth .

- L
grade: .once in the 4th through 6th grade experiencqﬁ once during’the

7th through 9th grade‘experience; and twice during the 10th thrquﬁ’ltth

[y

éradq experience. The law does not preclude any dist i#t fréﬁ qﬁnducting

0

anléssessment of any pupil In Engish and in tﬁq nativ language1o£ such
/ i o
pypil.

/ . ’ . L .
and noniinglisﬁ speaking (NES) students mﬁy\?e used for enroute sssess-

Although the native language of limited Engli h speaﬂipg'ILEs)

-

hent,-theaﬂisllis étudepts will have to pass the final assessment: of

TS
kY
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their proficiency in basic skills in the English language. Nor does the

law preclude local districts from assessing progress in fundamental - \\;

skilis at the end of each grade level and to use such assessment as

cniterion for promotion to the next higher grade.

The Los Angeles Unified School District (LAUSD) is one dnstracf
which is deveioping a gradeﬁby grade assessment program i con]unctton Jf
with- the state mandated profucaency in basic skills assessment. LAUSD s |
grade-by-grade assessment ppogrem poses several |Ssues pertannlng to ;ne
educational progress of the NES/LES'students. One issue dealgkﬁith ghe
language of the assessment instruments, English or nbn-English, end
anothe; issue is retated to the uses of the ,ssedsnent instruments. ‘A
tnird“issue linked to these two .is the Iengdage og insfnuctionl

There are at least two alternatives uses of .the grade-bylgrade

. 7
assessment instruments by LAUSD. -One alterpadtive Is to use the assess-

+

ment instruments as achievement indicators and the other is to use them

.

as diagnoetic instruments. The second alternative Seems .to be implicit |
in the LAUSD grade-by-grade assessment, policy. And this perspec{ive' .
innmdiatel* brings up the questhn.of the }anguane df‘agses;ment of tne
'NES/LES students. It is widely aceeptedhbyfnow fhet the prdper wax,io
best dlagnese the academic fneeds of NES/LES students is by'using the
“°E7¥° linguage_of the students. This is tfde atso for the monBliﬂgUél,

“FEnglish speéglng students. . The academic needs_of fluent bilingual‘

N El
P

students, English and another language.'dlﬂ'be diagnosed In either lan-
guage provided the students have received instruction in both languages.
Otherwise, the academic needs of fluent bilingual students-should be

assessed in the tanguage which has been their medium of instruction. -

L Y LY Lo - -
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Thus, Englrsh monotingual students as well as the fluent bllnnguals can

..be assessed in English but the NES/LES students ought to be assessed in
‘thenr natfveflenguege; Concomitantly, the language of instruction should
—be congruent to the Ianguage of assessment in order to maxim;ze the
.eccuracy in disgnosing academic sknlls. o ‘

o :The purpose - -of this paper- is t% discuss the’ performance of 3rd

and Gth grade NES/LES and. Engiish/é*%nngual students in LAUSD on the
.preinmnna:y versnon of a mathematlcs assessment instrument and to of fer

suggestlons for instructton to |mprove the performarce levels of these
e!ementary schooJ students. in this report attention is focused
! -

- Y

. oon, the skill areas of fractaonel numbers .
ey .'[ ! . e
s . METHOD
‘ :-:-Sub .!ec tS .! . - )
L] Il .

. !
v .o T

e A total of 3,835 students from schools in the Los Angeles Unified

v

Sdhool District partrc:pated in the study. One thousand .seven hundred
and forty were representatlve of the thlrd grade populatlon end‘2 095
were representat:ve of sixth’ grede students. Three nundred eighty four
"othhe I,?ho'thard grade spmple were ciassified as NES/LES and 1,356
were clessf;ied as Ehblish)BikingueI In tﬁe sixih grade representat?ue
c semple, 7565 were classlfsed as NES/LES and I +300 were classlfaed as
Englush/Bilifggpl For the purposes of this study, students classified

. “s other with respect to . Ienguage were included In the NES/LES semple

Instruments = - . - v .
—_— _ %

The preliminary version of the Assessment of Progress in Mathematics’

Skills: Mathematics A was ldmfnistEred to the third grade representative

Atk

x®.




Procedure

d - o .

pepulation and Assessment of Progress in Hathemag_cs Sknlls

Mathemat ics

B, preliminary version, was administered to the sixth grade representa-

tivé population. Both versions contained 87 problems each distributed
over‘ei§h€ skill areas for grade three and nine skill areas for grade
six, The;skill area covered in grade six but not in grade three was’ ~

4 -

percent. , - .

; (‘. '

The study was conducted during falll'78 and *about 60 schools of

LAUSD participated, 30 at each grade level!. Approximately three

w

3
classrooms from each school took part in the study. The intentions of

the study were to assess those mathematics skills likely to be part
of a student's repertoire at the end of the 3rd and 6th grades.'
Students at the beginning of the ﬁth and 7th gradgs, were assumed to

represent studepts at the end of the 3rd and 6th grade fespectively,
. . ¥ .
The premise behind ‘this assumption was that the amount of forgetting

—— -
that might have %ccurred during the summer months, between the endJBf

9 . . - o 4 -

the brevious school year, and the beginning of the present one, was

compensated for by the revaE’ind practice thaSItook place dur:ng the
months of September and October 1978 pttor to this study. Thus the”

statemtnts in thfs paper about 3rd and 6th graders mathematrcs skulls

\ . L

. are well groundeq . .

The skills, d}£i1cufty, -and vocabulary levels in the assessment
instruments reflect as close as posslble the level of. the regular

practice exercises in the respectlve elementary cunaiculum mater1als.

>

i

Consequcntly, the assessment items tap the kinds ‘of performance expected , : .

of students in the regular classroom with certain &leflCOtIOhS as

needed to place ftems In a machine scorable multiple choice format.

-y} ' .. - - L. '-\J
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Classroom teachers administered the tests to their réspective
classes and they also classified the students,into NES/LES or English/
Bilingual!. The bilingual students were judged Hy-their‘respective

téachers to be fluent in English and another fanguage, ysually Spanish..

[ - 37

The ‘assessment instruments were admnnustered in Engiish to all students,

Fl

An analysis of the students perfurmance by grade level, language.

"

‘correct answer and main d|stractor. and cognltive process :nvelved in

the assessment items s d|5cussed below.

RESULTS, -
The é:rcent of correct responses to each item in the selected skil)
areas of fractions is the statistic used in-enaiyzing the results, 'This

chosen stat|st|c seems f‘“ﬁe qunte adequate in fulfliilng the dlagnOStlc

.

ested what portnon (percentage) of the student populataon has or has not

+ E

mastered*the given skilTl or toplc. Thus, ‘the tables below, one for each-

4 -

gnade, illustrate the‘percent of studentseenswering.the items correttly

. i . - A ) T

and the, main.distructor. Oﬁxthe several wrong choices,'the‘one picked

sby the greetest portion (percent) of students was desugnated as the*maun\‘

v*"

dustreqtor The tables provide |nformataon by Ianquage classiflcatnqnv .

&

for each indsvidual item. . . . o 3:§?

4 .

Table 1, "belaw Ilustrates. the result)or the 3rd grade L

.
N J . . :

. 'representatrve sample. The skill area ‘and Ttem’ nUmber cdlumn Indicates

' %

the area under duscussnon. frectional numbers. The numbers underneath

each skill ares indlcate the item number as it _appéared: in the essessment*

instrument For instance, there were six items in the assessment instru- ’

"l.
ot L L]

ment probing the students' skills wlth frectional numbersg,pnd they were

. B P " . . .
-~ items 1621, . D s

purposes of the assessment |nstruments In such éﬂﬂeabors. one is intE¥-
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P ~long it will be before. this tfénd filters gown to state and lotal Ievels

is d&ffitult to say,

oo

threg items” in Table i are classified as belongmg -to :he mathematuca}x- "'_, MR o
know]edge (mx) lsrocess 1domai,n ind the other three beio'hg to t.he mafhg,-' :
utical undarstanding (HU) process detnain.

lu:ovﬂedge reiﬁrs to ~the ‘recaH and recognifioh of mathematical ideas h *'_

t

Wﬁupory prroctss;-.s.

that i person recall or recovgnlze one or more items of - laformatuon. '

-~

H

- &

]

&

»

* \. 6 r
¥ \\ ¢ Y
SRR ‘ .
“Yable 1. Performance Level of Representative 3rd Grade Population ) -
by Language Classification and $kill Area for Each ltem* )
R Perceht Correct and Hain Distractor, - .
1 -, ? ; . - ‘
Skilt Area NES/LES . - English/Bilingual s
" and Correct Answer (Main Distractaor |Correct Answer | Bain Distractor
{'tém Number 3 R g ) .oy - 4
Fractiona) . '
c ' Numbers . ¢ ) N ¢ v
R [ X 245 - 33 27, 3 7
o 73 TR 82 10
18 ] 61 32 : 53 .
N ? ¢ ' s . -;* *
3 - 19 60 22 .82 - , g
120 27 . " &b 35° =, g C
: . 2] ‘. . h 30 ‘ . l|‘3 il ;l‘a , F ’1h35..: R " v )
. . . . | - S “ . et N
N . K . [ . . -
*Decima) point is omitted. _ .
—— .t "'*' "a' ) 1 l . e . . ’ ¥ -
One !ast obsefvatuon ibéfore we d:sc-.uss the results. T-here is-' s
presently‘a great deal ‘of mtesest. and concern for the c,ognitive pro- . R TRN
- ' - P
cessqs inVOIVeg ih mathemat?cs as:sessment at the national fevel " How o '\

But as w way of a. contribution in thas area, ) .

-

Briefly s_ta’ted mathe.rnatscal L

exprevssed in words, symbols.én flg\rgs. It relres for the most part on” .

Exe?clses that usess 'this cognitivcfi:ategory i'éq,un'e -

I. L bt

w ' v
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",* Mathematical understanding refers to t explanation and L o

I

intefpretation-o? mathematical. knowledge and it relies primarily on

£ ’

transformation processes. Exercises that 4

or oore_ite@s of knowledge.
a Now we are reédy,to joterpretothe in orha;fbn in Yable 1. »gll fixf
}temg'inzthe fractional numbers area for grade three assesbed‘toe skill
" of numeratibn' the ‘identification.6f parts of a whole and identufgcatlon
of number ‘of equal: or fractnonal parts of a Hhole Item 17 asked pupils
) to identlfy the one out of four possible chorces. c:rcular reglon with'
;‘ S equal parts. Elgﬁty two oercent of the Englush/BuIingual students
L chose the correct answe: whsle only 73% of the NES/LES.gtudents di d 50.
ltem l9 aiked studhnts to identlfy the flgure divided into thirds
aﬁd |tgm 18 tequested pup:ls to-choose the fagure showing one-third
hlack Eaghty two*pefcent of ;he Englash/Biilngual students‘
’ got item 19 ‘correct thLe on]y 602 of the NES/LES pupils succeeded

- in-dqang so Thlrty two*percent oﬁ the Engllsh/Bllimgual sample

answered correct]y Item IB but only 192 of the2'§S/LES sample dld’

: so\ The m3in distractor for both samples was option B and this Is lndeed
r . , .

S revea?nng.‘ it is gevea}iﬁg due. to the fact that 61% he NES/LES . . -

-;i ‘fﬁ~ﬂ.n studenis aﬁd 53% of the EngllsHYBlllnguals chose It. it seems that
R . ah o ~

ot - most stodents have not mastered the cdncept of fractgﬁh when pleced in * DU

' ;' the parts of a-uho%e context. (tem 18 is Illustrated below.




4 4

Which square shows .1/3 black?
18 ¥ - i}

" A, - B . D.

Thg‘choice of distractor seems to indicate that‘gtudents tend to

" confuse the concept of fraction with that of ratio. That is, the

distractor figure shows one part black to three parts blank (1/3) and

not cpe-third black as does the correct option b. This observation

appears to be strongly supported by the students' performance on items

-~
4 [

16,20 and 21. - |
. On [tgm !‘, illu;trated below, studﬁnts were ask;d “Which frqction

tells how much of the set is b!att?” The set coni}sted of ten‘{lq)’

circles out of which nine {9) were black and one tl) was blank. Tbe

correct answer to the question.ls 9/10 but a greater portion of students
- 4

chose the opticn shewing the numerical value 9/1 than those choosing the

correct answqr. Hore speciflcally, 243 of the NES/LES students picked
9/10 but 33% selected 9/1. Among the English/Bi[ingugl-students, 27%
chose 9/10,and 343 picked 9/1. The main distractor would have: been the

correct answer 4 f the questidn had asked the ratio of .black circle

. . .
to white clrcles (9/1). "This pattern,was repested in the answer; to |

Items 20 and 21 which asked similar questions.

oE a0 @ -~
B C . )

-
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ﬁ:ch fraction, tells how much of the o T

set is black? -~ . : '

+ ~ . .

9 9’ 10
10 - T g 5
A B. . . D L

-, A

item 20 deplctgd a carcle d'wided into eight parts put of which

‘1

three were shaded and flve were not.' The q’i.lostlon asked students to

. 1

teli the fractional part shaded. Tuenty .Seven percent of the NES/LES

El

pupils answered correctiy (3/8) but hh% onswcred 3/5. Forty percent of ;.
the Eng\fshfsalingulu students l:hose 3/5 arid ohly 35% provided the
.correct answer. - Agé& _the main dlStractor would have been the correct . (;\ .

pnswer had the question been the proportion of shaded parts 2o white . . .

-
4 Al . 1'_

“Partsﬁ' o ?r “ L e o .
‘ 'in item 21, “3% of the NES/LES Students chose the answer illustrating
the ratio of shaded parts to bilank parts of a set |nstead of the .V

option illustrating the” fraqtionai part of the set shaded which was’
selected by only -30% 6f the pupils. Among thg Engiishlauiingual students, S
42% chose the right answer and 35% picked the option illustrating the X i

: o o _ o //

- * . . v

ratio of shaded to white paris.

VI o .
- . . : ) - 1 1
. - v
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Summar
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1
-

:1 A small percentage of 3rd graders exhibated lny knowledge of

-

fractions concepts, although low rescuits probably reflect Iack of

exposure to thesa concegts for this grade level.. Only for problems 17

1

A - o - .\ f
and 19 .3 602 or higher proportion of efther student populations: answered
. . ,' . . * . !
. -correctly. About hox or Tess of students in both populations were .
v . '/ .
. , able to answer. the oxher problems correctly. -

Table 2 betow, sbgws the performance results of the 6th grade

»

representative population, As it can be seen, for thlS grade tevel the

fractiOnai numbers skill iréa Is subdivided into numeration and computa-
tion. This subdivision reflects the spirﬁlfng chargcte} of the mathe-

.matics curriculum and instruction in the elementary school. More

.

precisely, by the .time students reach the 6th gradé they -have already

. +, 4 . l PR
been instructed in fractions! numbers numeration asgwell as in compu<-. .
tltibn. v ' " T . :‘\:~‘ :

.
v A

The cognitive process domain assessed by these exercises is’

. mathematical skitl (uS). Hathematic;ltskill is’a cognitive process

that refers to the routine mantpulatton of mathematical ideas and

it relies oh algorithmic processes. Exercises' that assess mathcmatlcal

r . - U
skill assume that the required algorithm has been learned and pract[ced.

Such exercises alm at measuring proficiéncy in carrying out the algorithm

rather than the understanding of how or'why it works. .

S In the specific skill area of - fractional numbers numeration, (tems '

+

th and 16 asked students to reduce to lowest terms. More than 50% of

* the ltudentsf!n both-samples worked problem Tk successfuily.

- . . -
[ a . 5

However,




,\

+

Hl

Table 2. Performance Level of Bepresantatu#e 6th Grade Population
by Language Class)ficatioh and Ski11 Area for Each item:

Percent Correct and Main D stractor

e

-

)

~Skill Area " NES/LES

EngilshﬁBilihgual
and Correct Answer Main Distractor Correct Answer Main Distractor
[tem Number . 2 2
Fractional
Numbers-
Kumeration . .
u..: 65% 16 66* 13
15 48 15 58 % 13 |
16, C 3k 32 W © 20 (; |
7 4 v 59 a5
Comput;tion . ‘ ’ ’ . .: .
5 . 3. Cobg W b ;- | ‘
6 . 29 58 . 34 sh
n % 51 2 . k6~ |
28 3 27 43 26 '
29 - 24 52 34 h9
o o 33 32 3%
31 g 24 36 38 31
‘32 67 IR T 75 10 /7/
3B - 22 g 30 52
*Dec imal point is omitted."
R
— » - ," .

&
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the performbncef6n~Jtém‘16 was not as good ‘and If we look closer at the i

correct'ansuer dnd at the main di%tractor ue'detect the following.

The process of reducung to lowest terms was not carried to its fimal ’

[

" step. That ig. 5/20, the main distractor, can be further simplifned

-

_to 1/4 which is the correct answer. Only 343 of the NES/LES students

’ and hh} of the English/Bilingual students succeeded in reducing the -

original fraction to lowest terms. Item 16 is illustrated below.

What s the Jowest-terms fraction? -~ i .
(simolify) _ . ‘ C,

' : ' B I |- PR [
\" . 0] . ‘ .

Students were rqu;sted to provide the m:xed number for the improper
. fraction given in item 15 and to provide the improper fraction forrthe
mixed number given in item 17. Forty eight percent of the NES/LES students
did provide the correct answer for item 15-but only 463 succeeded in cor-
,fgctly giving the 3mproper‘fr?ction when tﬁe mixed nUmber.uds given. On
. the other hand, 582 of the English/Bilingual pupils.provided the'correct
.@ixed number given the improper frastion'and 59%~succee§ed in correctfn

. giving the improper-fraction given the mixed numﬂér. The improper o

fraction to be changed to a mixed number was 15/4 and the mixed number
e

——

to be chahgei/;o~in improper fraction was 2 3/5, -
‘ -




8y .looking at the main distractor, we can see that 15% of the

NES/LES students subtracted the denﬁninator fromﬁthé-numerator to get

" -the whole part of the mixed ndmber_lﬁs;ead‘of dividing. - Thirteen percent

of the NES/LES students seemed to have made a.careless mistake rather

'thén one of perfd;ming the wrong operation. in ftem 17, 15% of English/

Bilinguals and 17% of the NES/LES'students'perTormed the right operation

but forgot to add.the nhﬁ;rator to the product of 2 X 5. These two -
*  items are shown below. .
What is the mxed number for. th1s
fraction? .
15 15
, W, T N
S E 3g . N3 33
~ A. B L. D
- .~ What is the fraction for this mixed
g e _number?
2 % T
220 13 10 12
14 - 4 T ??' .
A ao ‘c. i} D._ _.i ‘
4 ’ ) : '
While

Items 25-27 assessed students' skills in adding fractlons
item 27 anOIVed the addltlon of mixed numbers,. ltems 25 and 26 involved

the addition of proper fractions. 1In both populations, a_greater per=

centage of students answered the problems wrong than answering correctly.

-

| Mol
FaY
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The common procedure used was to add numerators and designating the re;ult
% . as the final numerator and to add q:Bomlnators and designating the result
. _as the final denominator. Fifty eight percent of the NES/LES s;bjects
" and 542 of the English[B{linguals gave the answer 9/12 as the correct °
one when it should have been.l L/9 for Itel'«l} 26 below. Thus, students

seemed to have forgotten that when idding fractions with unlike denominators

. we are supposed to find &8 common denominator, divide the common denominator
b .
~, - R by each numerator, thgn muitiply the quotient by the respective numerators

and, finally, add the products. Or perhéps they were noi exposed to this

. technique long enough to achieve mastery..
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- An subtcac;ing'fractidns, jtems 28-29, -many students seemed to

+ " \

have repeated the same procedure as in adding»ﬁifctions: although not

.

3 as many in ;he'casé of the English/Bilinguals. Item 28, 1nv6]€iqg the
subtraction of mixed numbers, régisté}ed 8 lower performance level on

the part of both samples than item 28, - involving on[y proper fractions.

' ¥
Pupilg ¢chose the easier but.jncorrect procedure of computing straight

- subtractlon rather than going“througﬁ the entire process when aﬁsyering .
.- problem 29. Most students choose 2 1/2 as their answer instead of the ¥

correct one, 1 1/2. , )

1

- r




*

I'tems 30-33 assessed students’ skills in multiplying fractions.
. Two items, 30 and 31 involved the multiplication of a whole number by’
a proper fraction, item 32 asked for the multiplication of two proser

fra

tions, and in item 33 students were requested to multiply a mixed

mber by a proper fraction. The highest performance level was regis-

red in the multiplication ‘of two proper fr;Ctions where 67% of the
. i ‘o T, . £y .
NES/LES stydents and 75% of the English/Bilinguals’ answered the .question
correctl&. *The lowest performance fevel was‘in the multiplication of a

mixed.humbéf by-aﬁproper frq;tioq. . tn this instance, onlty 22% of the

* NES/LES subjects ﬁbt the correct inswérlﬁnd BOQ-Bf the English/Bilinguals

did so (item Bi depicted bejow).'
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tn multiplying a whole number by a proper fraction, i tems 30
one-third of the students in both samples multiplied thp whole

end 3,

“number by the Uenominator and the product was placed as the fidal
; -

Thee corqect ’ :

. I

denominator leaving the initial numerqtor unchanged
.q-{ numerator

procedure being the'multiplication of the whole number -by th

" and leaving the initial denominator unchanged Thuo, it seeés that

.this portion of the student samples have yet to. successfull{ dnscrumlnate
Item 30 is shown below in: which, 23%eof the :

the correct procedure
NES/LES puplis and 32% of the English/Bilingual ones answe&ed correctIL
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/ Summary. L ! - -
oo Sixch grede students did better in fractional num;ers numeration;
than in frectional numbers computation. The best per$rmance was f':f B
A small f

.reglsteted in the mbltiplication of two proper qucti ns
percentage of sixth .gradérs ethbited/eny knowledge ¢f addition and

. _ LR , SR -
subtraction of fractional numbers. -Performance onkdie multiplication

of mixed numbers by fractions or whéle numbers was&ilso very low.
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DISCUSS 10N
" This section outlines some suggestions for instruction simed at

,/////,'3mproqiﬁg the skills of LAUSD elemeﬁtary school studeﬁts*in the area ~ |

3
i

of fractional numbers. Due to the common weaknesses Of_iﬁF NES/LES -

" and Englishyﬁilingua! pupils In working with fractiona! numbers, the ;
sugggsfions made here are meant to apply to both populatiohs. However,

giveﬁ the added. language facpgrﬁqg ihe NES/LES studénts a&ditional

L il

suggestions for instructing this group of students.are made. . *
. ) - ) ] »

- The central concern-of classroom instructlon is or ought to be

] -

student achievement. There are many variables that directly or in-

directly affect student achievement and émoﬁg themjwe can tist the

student's environment in and out of the classroom, the teacher,

the curriculum, and the objectives of that curriculpm. The teacher -

and-the curriculum affecg the insttuctional:process and hence what X
t-.' ) . m. ) e . \
the student ledrns. Student learning or achievement level is usually

compared to ‘the desired achievement exprbsséd in.stated objectives.

It is, a commonly held belief that if teachers cover the stated

- . .‘ . - . Y

curriculum objectives student achievément approximates the desired
: P .

achievemeht leVel.{ That is, If teachers teach & given topic in the
classrogm students do learn that topic. However, teacheésf instructional
activities are str&qgly inflyenced by textbook; and if a g[%eﬁ topic ’
isﬁﬁgt.in“the'fextbgok chancéslgre teachers will nd; cover it and,

‘ : \ cSnsequEntly, students will not iearn it. ?n.the other hand, If'as
mathematical topic”is in the text students do learn it, There Is -
,Ey?dehce.to indicate that most student learning is directed by the

»

text rather than the teacher. And texts that are overly formal tend

- -
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to be !ess effective then others. In short, pbjectlues 'curriculum o _ -
fteachers. and lnstructional procé/s affect’ student achlevemeﬁt and

" these are veruables that are easier to. manipulate the students'
. s ) ¥ f ' ' u . ' .
environment, . . _ . . } Y

' L St . . . o~

Now, the ﬁanications of the above statemeets for LAUSD elementary’

L]

school students mathematics achievement in geveral, and J‘pctionﬁ1 ‘

numuers in particular, seem to be as folldﬁs. 'Thevlow ichievement )
level of Engllsh/Bulinguals end NES/LEs pupils suggest that either
fractional number skills are not an owerly tmportant gpjectlve or

that the currnculum and teachers, and' hence the instructioqal ‘process,{’

do not adequately emphasize this skill drea. Current IAUSP elementery

mathematlcs objectlves indicate that fractional number sklfls\are indeed

_Important, and an examinatlon of the curgently used methemét:cs text- -

books show an adequate cOVerage of frqctlonal numbers."Consequently, -1‘ . i
the low achievement in fractional numbers of LAUSD: e1emehtary school

-, .
pupils seems to be due. to teachers end InstrUctnongl process factors.ﬁ o

' The following paragraphs address thl; issuel. Cem

It Is suggested that a way to*fncllitete the dlstincr!on betueen o *: ’

1

ratio and fract!on lmong 3rd graders teachers ought to partltnon N
L2 P -

Instructlon as follows. .Spend a consldereble emouht‘of Instructlonal

tlme in teachlng stulents thlt the tota! number of . plrts of a uhole ':;
constitute the denominator. Empheslze qlso tbe relatlopsh!p betveen '
ordina! numbers and names ofmfrectlons.- ‘g.. thrrds. fqurths, flfths,
‘tenths, etc. 1llustrate _by means of exemp1es end exercises hou uholes R

7 - -
look 11ke when partioned into these fractional perts . And have Students. . =
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write the total nurnber of parts as :;ts\denqntnator uithout asking the@

Hake;sure students- rnaster tl'iis partiomar

?‘5

rne'

anything about the numerator.

skill by means of in c!ass exercises, as a group and indlvid«‘a}ly, ‘ho

uorl\ asslgnments divide th; class into three or so groups and.ﬁj'ganize '
-

A

competitlons among groups, undependent s.tudy. and 50 on. *'fhe, w.:h,t@ of

thIs 'skifT-should continue’ yntti the entire\tlass has mastered itﬁnce

thss has occurred, then teachers can graduaIJy proteed to :,nstrut:t t‘he

i-'

class in asslgning numbers to the- numerator based on “the number of. parts
> T

-

des i red

For example, suppc?se students rha'vdialready developed theskJ‘II of

\,
Identifylng thg 10 as the denomunator for something divided |n€o ten By

equal parts.. The teacher should then ,proceed to il!ustrate that';l/lﬂ hd
3/]0 7710, etc., signlfiy v portlon dut of 10, 3 portions out of o, I
— \’ 5 ' r-"" *e .
B ?-portions .out of !D,tetc. 'I'hts same procedure can be ‘Tollowed for‘ T
. Do ‘u r
. . A

' . E
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fractions’ uith other denominators.

. when instructlng students in the add:tlon and, sul:gtnactiqnvog,

fractions, it may be helpful to clearly distinguish hetueen fractions ‘

uith Iike denomun‘ators and those with unl ike denom"fnators afd fﬁe g!sf-

-

ferent procedures involved in addlng and subtrachng the two, types of
.l

fractions. . In doing so, it may be vuseful to emphdsize to students

that fractions uith ‘1ike denominators belong to one set and thbs,e with

unl ike denominators belong to & different set. And that‘,the' way we .3dd ‘
. L e
or subtract Is 'c}iffer'eng for the two different sets. Perhaps analogles

“can_help at this juncture. Far example, when adding of subtracting

: fractions with tike denominators is like adding or subtractlng objects "

or things that are alike: oranges and oranges, ehairs and chalrs, desks

{)("\
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. v.oand desks.‘étc. And that adding or SUbtracting f?actions with unlike»,;

denOMloators is like trying to add‘or subtractfobjebts or thlngs that

- r

_are not tlike. Thus, in arder td add‘or subtratt'ue must change them

50 that thgy become al:ke. aHthh Js exact!y fH! purnbse of flnding the:

3

. -
- .0 ”

'* common”’ denomnnator; lnst;uct?qn here shoulﬂ prucecd'more carefully and -
3. A .' -t
‘aver a long perlod of timc xhan when teachlng addation or subtraction

w:th !uke denom:natqrs..

’ Tbe resu!ts of the students
Upwards of 2/3 ef thg puplls kn0w how to mu!tnply two fractions; the
' R

dcfflculty appears.to be when students are asked to multiply .a whole

B
3 (L]

psrfbrmause on item 32 indicate that

numbér‘by a*ﬁraction_;?\a mixed number by a fractiéﬁ? Thu common mistake

‘here'appears-to be -due tu'pot Temembering that a whole number is'equal

to a fractlon having that partlcular number as numerator with & one as

LY

the denominator, e. 9. 5= 5/|
of incfe;}ing students proflciency in multlplying a uhole number by a;

_ fraction is to make sure puplls kngu how to convert & whole number

A

into Q\fraction with a one as denominator. This can be accomplished by )
\ y - “ -
simple repgtition and reinforcement ‘periodically reviewed over an

extended period of time. The case of multiplying a mixed number by a

fraction can be dealt with as folloys. .Emphgsize the need to convert

&

the mixed number into a.fraction and then proseed to.use the teshn]que

of nultipluiug fractions by fractions. Agaln, instruction followed -

by.repetition and reinforcement with periodic reviews can take the
g _ N , _ . .
students & long ‘way in developing proficiency in this skill area.-

P
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Thus. it stands to reason that- a way b
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v The aboég‘suggestjons apply to the instruétiqn of all students.

*
- . el . -

- . - However, some-additional factors ought to be considered for the case .
i " of the NES/LES students. First, LAUSD ought to adopt the policy of 4

+ . .
making it possible for schools and classroom teachers to administer

diagnostic mathematics assessments at, the beginning of the school‘year

) In the. language of the student(s). The diagnostlc:ihstryment can
K4 - - . v

conceivably consist of two parts: one encompassing rote skills, addition,

LI,

+  subtraction, multiplicition, division, etc., and the other can inclpde
mathematical terms, concepts, and vocabulary.. Such a diagnost?é\lgi}rument
. ‘ ¥ v

has the potgntial:}o faéilitate placement of the NES/LES students at '

ARl

their appropriate skill and cognitive level, l!‘ld assist teachers in

« deciding whether these Students peed more iqstruction on mathematical

~ skills or on vocabulaty ind concept development. This could resuit in (//

., a'better learning and instruction atmosphere. This can contribute to

"\ - an'[ncrtased student achievement level and increased satisfaction for

L

all concerned. .

¥

" take place In their native language when new concepts and skills are '

-

Second, the instructlonal process for the NES/LES students should

a

introduced and\taught. Enggish ca; be th; qed}um of instruction when

t reviewing concepts and skills already mastered by fhese pupils. it is
of cafhinal ippo;tance to assure that teachers of NES/LES pupils speaﬁ
the language of the students adequatel}f ;/person who took courses for
l'yea; or tu; of the Ihnguagﬁ in question st fﬁi college leyel will
more than likely not be able to impart instruction in that Iang;age

x

r . " -to native speakers.
\ L
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Third,; those teachers imﬁarting instruc{ion iﬁ a language q}her
than English should know the mathematics vocabﬁlary and terminojogy
in that Ilngg!ge.’ If no ;uch per;onnél exists in LAUSD tﬁi; can perhaps
be a]ngi,ted by in-Servi;e training, summer coutses, seminars o; worke-
shops. Fourth, in order to better assess the mathematics ‘skills of
! ,‘ NES/LES buplls. whether at the beginning. mlddle. or end of the school
year, the assessment instruments should be in their nat]Ve language.
‘Ogherwise. the assessment of mathemat ics skills.;ill be éOnfﬁunded wi th
language skills assessment. ' -~

tw

o . Fifth.'c0rriculum:mafeniafs in the language of ;he stusents should
"be made available to both stdde@ts and teachers to bettev reinforce
- _—‘ the instructional process. Subplemen;ary materlais. math labs, gpd other
curriculum aids should also be accéssib!e:In th;.lanjdage p% the students.
Finally, an effort should be made to integrate the ;choql’s .
curriculum aéd instructional process with resource, human and physical,
et in the outside community. This suggestion applies to both English/
Bilingual and NES/LES pupifs. and it aims ;t minimizing the disCrepaﬁéy

between the in gchoel and out of school students’ environment.

R SUMMARY f
- Three thousand_eight hundred thirty five students in the 3rd and
P g éth grade in Los Angeles took an assessment.of prégtfss in fundamental
skills in mathematics during fall 1978. One thousand,seven hundred
forty were third graders and 2,095 were sixtl\raders. There 38‘i/ﬂES/LtS
'~ pupils and 1,350 inglish/Bilingual in the third gradé sample while 795

weré NES/LES and 1,300 English/Bilinguals In the sixth grade. Third

e . "
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grade ‘students in LAUSD are still unable to disilngﬁlsh the cohcept

-of fraction from ‘that of ratio. Sixth grade students.havé‘difflculiy

-+

in addnng and subtracting fractions, mu}tipiying a whole number by
a fractnon, and in multiplylng a maxed number by a fract|0n' At both

grade levels, NES!LES students performed lcss well than Engl:sh/Bulingual

-
e

pupils. , . ] : .
"’ It was_found. that all studehts in the third grade have-difficulty

in 6lfferentlatsng between the concept of fractioﬁ and the concept.
Do )
f. of ratio when ina parts to whole context. Students at the sixth grade

Co . Iegel performed Iow in the addition and subtraction.éf fractions. |In
R . . ‘ i . _
.-multiplying fractions, students performed better when multiplying two

fractions than when multiplying a whole number by.a fraction. '
. N - . .
’ The discussion section-outlined somé suggestions for instruction

‘\ T to improve the matheu!tics !chlevement of elementary school pupils in

fractional numbers.
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